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Partial translation: JP200Q-103112A 

[0011] [Detailed Description of the Invention] The present invention is described 
hereinafter in detail according to attached drawings. Fig. 1 is a sectional view of an 
5 optical printer head in an embodiment of the present invention. Fig. 2 is a plane 
view of a lower surface of a transparent substrate of the optical printer head shown 
in Fig. 1. Fig. 3 is an enlarged sectional view of a main part of a luminescent 
material used to the optical printer head shown in Fig. 1, and 1 is a luminescent 
material, 2 is a light emitting element, 4 is a transparent substrate, 5 is a circuit 
10 conductor, 6 is a frame, and 6a is a slit. 

[0012] The luminescent material 1 is provided with plural light emitting elements 
2 that are disposed in a line thereon and project 1 to 10 li m respectively, and 
provided with plural electrodes 3 connected electrically with the light emitting 
elements 2. 

15 [0013] When the electric power is supplied from the outside to the plural light 
emitting elements 2 being projecting to the lower surface of the luminescent 
material 1 through the circuit conductor 5 on the lower surface of the transparent 
substrate, which will be described later, each light emitting element 2 emits light 
selectively based on the printing data. The emitted light is irradiated on an outside 

20 photoconductor through optical systems like the after-mentioned transparent 
substrate 4 or the lens (not shown) provided above the transparent substrate 4, and 
thereby a specific latent image is formed on the photoconductor. 

[0014] Besides, the light emitting element 5 of the luminescence material 1 
consists of the light emitting diode element of AlGaAs and etc. for example, and it is 
25 manufactured by a conventional well-know semiconductor manufacturing technology. 
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Specifically, Si substrate is heated at high temperature in a furnace as well as SiH4 
(silane) is added to the gas containing TMG (trimethylgallium), AsH3 (arsine) and 
TMA (trimethyl aluminum) in optimum dose, and then the Si substrate is brought 
into a contact with the gas. At this time, a n-type semiconductor AlGaAs 
5 (aluminum-gallium-arsenic) monocrystal is grown on the Si substrate. Next, after 
adding DMZ (dimethylzinc) to the gas containing TMG, AsH3, and TMA, the gas is 
brought to a contact with the AlGaAs monocrystal, and a p-type semiconductor 
AlGaAs (aluminum-gallium-arsenic) monocrystal is grown on the surface of the 
monocrystal AlGaAs. Accordingly the p-n junction is formed between the p-type 

10 and n-type semiconductor AlGaAs monocrystals. The p-n junction is patterned by 
the conventional well-known etching and lift-off technologies, and a part of the p-n 
junction is left on the surface of the Si substrate. In result, the plural light 
emitting elements 2 are provided projectingly. Therefore, the predetermined 
luminescent material 1 can be manufactured by the dicing of this for every group of 

15 LED diode elements that is formed to one unit two or more LED diode elements 2, for 
example, 64 LED diode elements. 

[0015] The luminescent material 1 is attached and installed to the lower surface of 
the transparent substrate 4 by the conventional well-known face-bonding method, 
that is, by contacting the electrode 3 of the luminescent material 1 to the circuit 
20 conductor 5 corresponding to the lower surface of the transparent substrate 4 
through the electroconductive glue 7, such as anisotropy electric conduction 
adhesives and solder. 

[0016] The transparent substrate 4 is made of an electrical insulation material 
with translucency such as boron-silicon glass, soda glass, a quartz, sapphire, a glass 
25 ceramic, which works as a supporting base for supporting the luminance material 1, 
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the plural circuit conductor 5, and the frame 6 on the lower surface thereof. Owing 
to the specific translucency of the transparent substrate 4, when the light is emitted 
from the light emitting element 2 of the luminescent material 1 at the copying, the 
transparent substrate penetrates and conducts the emitted light to the outside 
photoconductor side. 

[0017] The plural circuit conductors 5 are attached in a specific pattern to the 
lower surface of the transparent substrate 4. The circuit conductor 5 is made of 
metals, such as silver (Ag), copper (Cu), gold (Au) and aluminum (Al), which works 

o 

as an electric power supply wire for supplying the power from the outside power 
source to the respective light emitting element 2 of the luminescent material 1. 
[0018] The circuit conductor 5, where it is made of silver, copies a specific silver 
past on the lower surface of the transparent substrate 4 by the conventional 
well-known screen printing, and stoves it at high temperature. Thereby, the circuit 
conductor is disposed and fixed to the lower surface of the transparent substrate 4, 
for example, in two lines. 

[0019] The lower surface of the transparent substrate 1 is further provided with 
the frame 6 wherein the slit 6a is formed at a position corresponding to each light 
emitting element 2 of the luminescent material 1. The slit 6a is disposed linearly 
along the arrangement of the light emitting elements 2, and the light emitting 
element 2 is disposed on the slit 6a so as to touch the side of the light emitting 
element 2 to the inside of the frame 6. 

[0020] Therefore, when the optical printer head is assembled installing the light 
emitting element 2 of the luminescent material 1 on the transparent substrate 4, the 
position of the luminescent material 4 can be determined with ease and accuracy by 
setting the shape of the light emitting element 2 to a reference. Accordingly, it is 
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possible to install the luminescent material 1 to the transparent substrate 4 without 
using the expensive image processing device. The productivity of the optical 
printer head improves by leap and bounds. 

[0021] When the translucent percentage is set to 15% or less, even if the light 
5 emitted from each light emitting element 2 is reaching the outside photoconductor 
fanning out all directions little by little, the fan going out beyond the frame 6 get 
reduced. Therefore, the dispersion of the light from the light emitting element 2 
can be prevented effectively, and this makes it possible to form an image 
corresponding to the image data on the photoconductor. Accordingly, the 
10 translucent percentage is desired to be 15% or less. When the frame of which 
translucent percentage is 15% or less is made of resin, it is formed by adding and 
mixing the resin with powder like carbon, ion oxide, or metal. 

[0022] When the reflectivity of the inside of the frame is set to 20% and more, even 
if the light emitted from each light emitting element 2 is reaching the outside 

15 photoconductor fanning out all directions little by little, the fan going out beyond the 
frame 6 get reduced, and a part of the light touching the inside of the frame can be 
reflected upwardly in appropriate manner, and the reflected light can be introduced 
to the outside photoconductor. Therefore, it is possible to avoid the reduction of the 
intensity of the light (beam) emitted form the light emitting element 2, the diameter 

20 of the beam irradiating the photoconductor becomes a specific size, and it is possible 
to form the sharp image on the photoconductor. Accordingly, the reflectivity of the 
inside of the frame is desired to be 20% and more. The frame 6 with 20% and more 
reflectivity is made of a resin with 1.2 and more refractive index, metal, glass, or 
ceramic. When the frame 6 is formed by the metal, the surface of the frame 6 or the 

25 surface of the luminescent material 1 is coated with the electric insulating layer 
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made of glass or ceramic in order to prevent the short between the frame 6 and the 
luminescent material 1. 
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